Laser Welds for AMS 02 TTCS Evaporator

Base material : 316L

Specimen Traceability Numbers: ASM006\04\04\28\7,
ASM006\04\04\28\4, ASM006\04\04\28\1

Three cross-sections were taken transverse to the laser weld, mounted,
ground and polished. Then, the six weld locations on the cross-
sections were electrolytically etched with 10% oxalic acid and examined
on the metallograph.

The laser welds were judged to be sound and of high quality. No
metallurgical anomalies were detected at magnifications up to and
including 1000X. There was no notches, no lapped material, no pores,
no voids, and no cracks detected. Penetration and fusion were proper
for this type of socket weld.

John Figert
Metallurgical Engineer, P.E.
Lockheed Martin Space Operations
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Low limit Welding Procedure Specification
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SHELL CHEMICALS, SRTCA

LASER WELDING PROCEDURE SPECIFICATION (WPS})

VIPS Mumber ASAM00E Advizio

BASE and FILLER METAL :

Matesial number ASI78E23600  Group
Maturial spec , ype, and grade 14404 DHN1TA58 DTS
Basa matal thicknéss rmangs

Fips f Tube digmetsr 4,00 Wall thokness

Filligr migtad F Mo, X AWS Class & Spec.

0.7

Company ! Diganization
Weiding Process{esk ASER WELDIMG

Comumable Wsecl, AWS Cliss L Spes

WELDING SET-UP :

Power Supply [Modsll HAAS LASER NEODYLUIMYAD PRS
Weld Hooif{s}

Joint Posltionz)

TunQELHT Ly _Dfﬁmnutar ATC pap
Tip diametar Tig angla

Wald dirsciion . ROTATION VERT Pulsa Mode

WELD SETTINGS :

KW POWER LM

DURATION (MS)

TICIAELL

to Mataral pumber
to Matenal spec | fype, .5: grade 404 DINT 7458 DdJ'TEI

GAS :
TorchHead gasies) _AFGON 4.5

4.8
Prepurge Tome 40 SEC
Baoking gasiss) ARGEN &8

%% Connpagition

Flow Rate B.LPM
Postpurge Time 15 SEC

% Compasidion 4.6 Flaw rate

Prepurge Teme 40 SEC

PRE and POSTWELD HEAT
Prahgat tamparalura minlmum

Postpurge Time 15 SEC

Prateat lemperalus maximum

Iy pers- tam porat Lra meneium

Iriterpass l@mperatura maximum

Postweld HaaTroatmant

L JOINT DESIGN
5 Y___ 3.4 )

i aumnovi O pownstorE 1o sEe. PR
FULSE REFETITION FHEQUENTLEY | (MESL 4

- A S i — Grooveangle Radiug Land
FIXTURE SPEED.  — =45 RPM Root opaning Siza of fligt

¥ —-g—-—?':— Sockal weld pull-back,
HOMINAL HEAT INPUT CONDITIONS : ASTRR ORI
Wald | Allowable Current (armps] Sellings | Pulse  Pulse

Level Time HIGH LiCvwy FAate  Widih

Mumber (sec| | =5% Mominal -5% | Nominal | (pps)  Mominal
I 04

: L

2 £ — .,:'_.-

4 i ."L: r/

4 )...-':'-'r. I_ I.-;"f

' 3 ?— i

TECHNIQUE :
Joint lsaning #Enel
CHhai

Wa carlify that this walding precadure and schedite wera gualified In accordance with the requiremants of NASA /IS5 PRG-ADIG
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Nominal Welding Procedure Specification

SHELL CHEMICALS, SRTCA

LASER WELDING PROCEDURE SPECIFICATION (WPS)

WPS Number ASMO0BG oMV Raviein

BASE and FILLER METAL :

Material nember dS3TEASE00 Group
Matarial speze., tvps, and grade 14404 DINTFA5E DaTS
Base melal Hickness ange

Pipa i Tube diametsr 4,00 Wall thicknass 0.7
Filler metal F Mo, X AWS Class & Spec

Welding Process|=s)

Gonsmmanle Insarl, AWS Clags & Spec

WELDING SET-UP :

Powar Stpply (Model) HAAS LABER NEODYUM YAG PR
Weld Headis)

Jairtt Positon{s)
Tungsten-type Digmebst Ao gap
Tip dlamalsr Tipangle

Wek diteciion ROTATION VERT Plizs Mode

WELD SETTINGS :
KW BOWER e
DURATION (MS] <Tip

PULSE ENERGY__ 4, 18]

Company / Organlzatan _TICAELS

LASER WELDING

o Maatetial number 25376532763

GAS !
TomhHaad gasles]

in Material spee, e, & grade 13404 DIN17452 0403

AHGON 4.6

% Compasition 4.6

Flin Hats

Proputge Time 40 SEC

Backing gasloz) ARGON 45

G, LM

Poslpurge Time 15 SEC

% Gmmposibon 4.8

Flow rate

Prepuige Time 40 GECG

Postpurge Time 16 5EC

PRE and POSTWELD HEAT

Preheal tamparature minimom
Preneat temparatus maximum

Inlerpass lemparalure minimum

IntErpass tampeaturs maximum
Pogtweld HealTrestment

JOINT DESIGN

) ———— [joint type
E M ER IENTOY (] NSLOPE 1O SEC
PLLSE REPETITION FREQUENTCY | & DOWNSLOPE 1© SEC e o ——
FINTURESFEED — <5  pep Raot oponing Gize o fillar
| E 5 L R
¢ I Sockel wiald pull-back
NOMINAL HEAT INPUT CONDITIONS B S ey
Wald | Allowatio Currant (amps) Settings | Puise  Pulse
Levol Time HIGH LOW | Rate  Width
Mumbar (sec) | 5% Nominal -5% | Nominsl | [pped  Nominal "
51 FIHF
1
: Y —
II.".'I TS II_.-'
&4 r__( *T ._-.'I,r'
TECHNIQUE :
Jalnt #lganing alanol
Cilhies

W crify that this welding procedurs and schedule ware quallmd in sccordancs with the requirements of NASA (JSC PRC-0010,
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High limit Welding Procedure Specification

w SHELL CHEMICALS, SRTCA

LASER WELDING PROCEDURE SPECIFICATION (WPS)

WPS Mumber ASKO0EQ W x{:ll-i\zg\a‘euryh Company MErganizatien _TICIAEL

Welding Prodesales) LASER WELDHNG

BASE and FILLER METAL :

hafesial nuarher _4S37GR2 3600 Group iy Watariz| number 45378832763 aKa=E
Matarinl 6pac.. type: and grada 14404 DIN17458 DIT3 to Materal spee:, type, & grade 14404 DIN174E8 DATE
Basa matel thickness range GAS
Pipe/ Tube diamier 4.00 Wall hicknaas 0.7 TorchiHead gastes) ARGON 45
Flilés miatal F Mo, o MNE Clage & Speo. % Compaation: 48 Elow Bate B LEM
SPOUNE I MRy RN e e Prepurge Time 40 SEC Postpurge Time: 15 SEC
Backing gasies) ARGCN 48
WELDING SET-UP ‘b Compdsition 4,8 Flow rate
Powar Supgly (Modal) HAAS LASER NECDYLIM YAG FPhd Prapiirge Tims 40 SEC Pt Tine 16 SEG
Weid Head(s) N — = —
Joint Posificnis) )
Tungsien iyps Sametar R 5ap PRE and POSTWELD HEAT
Tip dinmetar Tipangle Prahaat bempetatire minimut
Wald direciian - ROTATION VERT Fulss Mote Prahaal bamps atue: massmim
Infemass Temperaturs mumimpm
IMETPESS EmpeSturs AN

Postweld HealT rsstman
WELD SETTINGS :

KW POWER B
DURATION (MS} L B JOINT DESIGN
PULSE ENERGY S %y —_— i type
PLUILSE HEPETITION FREQUENTSYI § DowiNsLopE |0 SEC i il piadlls T,
FIKTURESFEED S5 APM ——  Rontaponing Steasi fin
EIQ:I:H wakd pull-back
MNOMINAL HEAT INPUT CONDITIONS : e
Wl | Alkrvaskds Surdarid (arinps) Seltingls | Pulse - Puiss
!..EIVE| Time= _ HIGH . | Aate  Width
Mumber (sec,| | +5% MWominzl 5% | Nominal | {pps) - Nessinal " I IHF [.:'
1
2 o, NG )
= = —
4 | r{f.
L = r":-;"
TECHNIQUE :
Jtiint efanning £Hane]
Qe

¥ij'm pantify-that this weiding prooedure and scheduls ware gquadilied in ascardsnce with the requirements of NASA fJSC PRE-0010
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